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When reading faces, autistic individuals gain considerably less information
from the eyes andmore from themouth. A new study reports that some parents
of autistic children use strikingly similar strategies, providing a crucial clue as
to what might be inherited in autism.
Elizabeth Pellicano
Autism is a highly heritable condition
and the search for the ‘genes for
autism’ has thus become a vigorous
area of inquiry. Yet the culprit genes
have so far proved elusive, partly
because of the disorder’s highly
complex make-up: it is
a developmental condition
encompassing profound difficulties in
social reciprocity and language,
accompanied by restricted and
unusual interests and activities. There
is enormous variability in the degree
and form of these symptoms across
individuals. Furthermore, although twin
and family studies demonstrate that
genetic factors play a key role in the
aetiology of the condition, the patterns
of inheritance are far from simple.
Rather than there being a single ‘autism
gene’, autism is influenced by multiple
genes, with multiple gene–gene and
gene–environment interactions [1,2]. It
is therefore not surprising that progress
has been slow.
The research endeavour is further
complicated by the difficulty of
mapping the pathway from genes to
behaviour. The same genotype can
give rise to different behavioural
phenotypes, and the same phenotype
can arise from a range of genotypes [3].
Behavioural phenotypes are therefore
not an ideal basis for identifying genetic
mechanisms. Attempts to overcome
these difficulties have turned towards
identifying traits which are
unobservable to the untrained eye but
which provide a direct connection in
the pathway between genes and
behavioural symptoms. These
‘endophenotypes’ are believed to
index genetic liability to the disorder in
otherwise apparently unaffected
individuals, and therefore show
tremendous promise in the search for
susceptibility genes for a wide range of
complex psychiatric conditions [3,4].
An endophenotypic approach is
particularly suited to the study of
autism. Since the first pioneering twin
study [5], it has been well-established
that a significant portion of relatives
show features that are qualitatively
similar to the core features of autism,
but milder in form. Components of this
‘broad autism phenotype’ include an
aloof or socially-detached disposition,
a rigid personality style, difficulties
initiating and maintaining friendships,
and limited communicative use of
language [6,7]. Different candidate
genes might be responsible for distinct
components of the broad autism
phenotype [7,8], with some parents
and siblings carrying a subset of the
genes for autism. The discovery of
endophenotypes, which are held to be
more directly tied to relevant gene
action than are behavioural outcomes,
should edge us closer to isolating
candidate genes that confer
susceptibility to autism.
A paper by Adolphs et al. [9],
published recently in Current Biology,
points strongly towards distinct
face-processing strategies as one
candidate endophenotype in autism.
There is mounting evidence that people
with autism show difficulty recognising
facial emotions, particularly when they
are presented in subtle form. A
previous study by the same authors
[10] showed that such difficulties might
arise because people with autism take
an unusual approach to telling howsomeone is feeling. Using the ‘Bubbles’
technique, participants were asked to
discriminate between fearful and
happy faces for which only small parts
of the image were revealed through
bubbles (Figure 1). The more bubbles
there were, the easier it was to see
through them and judge the emotion.
Importantly, the methodology
gathers information about where
people needed the bubbles to be to
identify the emotion. For example, for
typical individuals, fear was
immediately recognisable from
a person’s wide-open ‘scared’ eyes.
Analysis of their performance yielded
an image showing the eyes but missing
most of the other features. People with
autism, however, showed a different
strategy. They failed to make use of
information from the eyes, and relied
more on cues from the mouth
(Figure 1A,B).
In their more recent paper, Adolphs
et al. [9] took this research one
important step further. They
administered the Bubbles task to
a group of parents of typically
developing children and two groups of
parents of autistic children, one of
parents who displayed a component
feature (aloofness) of the broad autism
phenotype, and another of parents who
did not. Such a design is especially
noteworthy. Not all parents show
subclinical features of autism [7,11],
and so an endophenotype, if it indeed
exists, should be evident principally in
the group of parents predisposed for
aloofness.
As expected, the parents of typical
children showed substantial use of the
eyes when judging fear or happiness.
Both groups of parents of autistic
children, however, made much less use
of the eyes when making these
judgments (Figure 1C,D). But it was the
aloof parents in particular who showed
the most distinct strategy: they relied
less on information from the eyes than
the other two parent groups and
instead gained most of their cues about
emotions from the mouth. These latter
findings bear a striking resemblance to
the pattern shown in autistic individuals
[10], although as expected, the
atypicalities in parents were less
pronounced (Figure 1E,F).
These findings present tantalizing
evidence of a specific endophenotype
for one core component of autism:
aloofness. Further analyses moreover
showed that the use of the eyes to
make emotion judgments decreased in
a fairly linear fashion with increasing
genetic liability for autism. What is
especially remarkable here is that the
face processing atypicality was also
detected in non-aloof parents, albeit to
a lesser extent. This latter finding
suggests that this endophenotypic
marker might be sufficiently sensitive
to detect risk in family members where
standard symptom measures (tapping
‘aloofness’) cannot.
This new study [9] suggests crucial
ways forward for research in this area.
Two additional steps immediately
suggest themselves. The first is to
establish whether this face processing
strategy is the sort used by parents of
autistic children during their everyday,
spontaneous judgments of emotions.
Previous research indicates that typical
individuals tend to use information
from the whole face — not just from
specific features — when judging
emotion [12]. As people generally do
not see ‘bubbled’ faces in the real
world, it remains possible that the
Bubbles task induced a bias in people
that they otherwise would not have
had: a bias to use particular facial
features rather than the overall Gestalt
[13]. The presence of a distinct bias
only in autistic individuals and family
members is intriguing. Yet this might
not reflect unusual face processing
strategies per se, but instead could
reflect a propensity to adopt unusual
strategies given the requisite task
demands. The use of tasks that more
closely approximate on-line
processing of emotion might
distinguish these possibilities.
The second step is more clearly to
situate this candidate endophenotype
within a causal story. The authors
have shown that a distinct face
processing strategy correlates with
one core component of the autism
phenotype (aloofness) at one time
point. Now, the challenge is to
demonstrate that this particular
endophenotypic marker is causally
related to the development of
a socially-reticent disposition.
Perhaps there are early-emerging
Dispatch
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endophenotype, such as active
avoidance of the eyes or reduced
attention towards faces [14], which
might better serve as an
endophenotypic marker for social
aloofness. These are questions that
a well-designed longitudinal study
should be able to answer.
Adolphs et al.’s [9] findings pave the
way for a deeper understanding of
autism. This potential endophenotype
not only should make an excellent
candidate to inform the search for
Figure 1. The Bubbles technique for studying face processing.
These ghostly images show the featural information required by individuals to distinguish two
emotions, happiness and fear, during the Bubbles task. Autistic individuals use information
from the mouth more (A), and information from the eyes less (B), than typically developing in-
dividuals (see [10] for details). A similar but less pronounced set of results are found for ‘aloof’
parents, who require more information from the mouth (C) and less information from the eyes
(D) than non-aloof parents [9] to judge emotions. The bottom panel shows that cues from the
eyes are used more with decreasing genetic risk for autism: (E) shows that the eyes are used
slightly more by aloof parents than autistic individuals; and (F) shows that the eyes are used to
a greater extent by non-aloof parents than autistic individuals.
specific genes [3,15], in this case for
social cognition, but also should help
to elucidate the neurobiological
pathways involved in the liability for
the socio-cognitive characteristics of
autism.
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